Quantitative aspects of the uptake and degradation of lysozyme in the rat kidney in vivo.
Uptake and degradation of lysozyme in the rat kidney were studied in vivo. The protein was labeled with 125I by way of a moiety (tyramine-cellobiose or 'TC') which remained trapped inside the cells even after proteolysis of the peptide chain (in contrast, the label from conventionally labeled proteins escapes after degradation). Following the injection of 'trapped-label' lysozyme, the radioactivity in the kidneys represented the total amount of lysozyme that was taken up during the experiment. Proteolysis could be followed by determining the amount of acid-soluble degradation products. By adding the radioactivity in the urine to that in the kidneys, a measure of the total filtered load was obtained. When only a trace dose of 125I-labeled TC lysozyme was injected into rats, the amount of radioactivity in the kidneys increased on average by 0.09% per min, after the concentration in the blood had become nearly stable. After 100 min, 30% of the injected dose was recovered in the kidneys. The labeled protein was degraded to acid-soluble molecules of Mr less than 1000. There was apparently a 'lag period' between the endocytosis in the kidneys and the start of degradation. 40 min after the injection of a trace dose, about 0.6% of the 'trapped-label' lysozyme in the kidneys was degraded per min.; subsequently, there was a decline in the fraction which was degraded per min. The amount of lysozyme in the urine increased after the injection of increasing amounts of lysozyme, showing that the capacity of the uptake mechanism was being exceeded, but truly saturating levels of lysozyme could not be reached in vivo.